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(57)Abstract: 

PURPOSE: To accurately measure a plastic lens or the shape 
accuracy of a mold for molding the lens. 

CONSTITUTION: A mold M used to mold a plastic lens has a mirror 
surface top 1 having a mirror surface 1a, and a wrapping top 2 for ^ 
supporting the top 1. After an annular marking 1 1 is formed on the 

outer periphery of the top 1, the stereoscopic shape of the surface - ± 

1a is measured by an aspherical surface measuring unit to obtain 
the shape error from a designed value, the bending amount and the 
gradient when the mold M is set at the unit are calculated 
according to the data based on the marking 1 1, and the shape error 
is corrected. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The solid configuration measuring method characterized by having the process which measures the 
solid configuration of said device under test with a measurement means after performing marking to the 
predetermined part of a device under test, and obtains configuration data from the measured value, inclining 
with the deformation of said device under test from the data based on said marking of said configuration data, 
computing an amount, and amending said configuration data based on these. 

[Claim 2] The manufacture approach of a plastic lens of having the process which detects the configuration 
precision of a die using a solid configuration measuring method according to claim 1 , and corrects said die 
based on this, and the process which fabricates a plastic lens using the corrected die. 

[Claim 3] The manufacture approach of a plastic lens of having the process which corrects the die used when 
detecting the configuration precision of a plastic lens using a solid configuration measuring method according 
to claim 1 and fabricating said plastic lens based on this, and the process which newly fabricates a plastic lens 
using the corrected die. 

[Claim 4] The manufacture approach of the plastic lens according to claim 3 characterized by correcting the die 
used when detecting the amount of contraction with the configuration precision of a plastic lens and fabricating 
said plastic lens based on these. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the solid configuration measuring method which measures the 
configuration of the die used when fabricating the plastic lens of the spherical surface used for various optical 
system, or the aspheric surface, and this, and the manufacture approach of the plastic lens using this. 
[0002] 

[Description of the Prior Art] Since it is [ that a plastic lens is lightweight and ] moreover cheap, it is widely 
used for various optical system, and the case of that in which a lens configuration has an unsymmetrical thing or 
a very complicated lens configuration to an optical axis where a plastic lens is used is increasing in recent years. 

[0003] Generally a plastic lens is manufactured by the following processes. 

[0004] (1) Design a die in consideration of contraction (0.5% of abbreviation) of plastic material to the design 
value of a lens, and manufacture a die based on the design data. 

[0005] (2) Measure the configuration precision (configuration errors, such as profile irregularity and a 
dimension) of the mirror plane section of the manufactured die, and this estimates a die, and check a processing 
mistake. 

[0006] (3) Fabricate a plastic lens on the basis of various process conditions using the obtained die, evaluate the 
fabricated plastic lens based on configuration precision, such as a birefringence and profile irregularity, and 
search for the optimal process condition. 

[0007] (4) If each precision of the fabricated plastic lens is insufficient, the gap with the design value of a lens 
will be computed, the design data of a die will be amended based on this, and a new die will be manufactured. 
[0008] (5) Fabricate a plastic lens using the die manufactured by doing in this way, measure configuration 
precision like the above-mentioned, and check that it is in tolerance. 

[0009] the difference which measurement of the configuration precision of the die in the above-mentioned 
process or a plastic lens measured boom hoisting on two or more straight lines using the three-dimensional 
measuring machine or the aspheric surface measurement machine, took the two-dimensional sequence-of-points 
data of a field configuration, and computed the obtained configuration data, a die and the design data of a 
plastic lens, and the difference with a design value, and was computed a shift and after carrying out the tilt so 
that this may become min — a value makes into a configuration error. 

[0010] It is for removing the component of the error which the shift and the reason for carrying out a tilt have 
unescapable little deflection and little inclination when setting a die and a plastic lens to the above-mentioned 
measurement machine, and originates configuration data in these. 
[0011] 

[Problem(s) to be Solved by the Invention] However, according to the above-mentioned Prior art, the unsolved 
technical problem that it is difficult for the configuration of a die or a plastic lens to be unable to be 
unsymmetrical to an optical axis, to be unable to remove correctly the component of the error by setting when 
setting a die and a plastic lens to a measurement machine when a lens configuration is complicated, therefore to 
evaluate the configuration of a die or a plastic lens correctly occurs. 

[0012] Moreover, since it is what expects 0.5% of abbreviation beforehand and manufactures a die, without 
actually measuring contraction of plastic material, there is a possibility that the configuration precision of a lens 
edge may fall remarkably for the error of contraction. 
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[0013] complicated [ solid configurations, such as a die used when this invention is made in view of the 
unsolved technical problem which the above-mentioned Prior art has and a plastic lens and this are fabricated, ] 
— it is ~ even if unsymmetrical, it aims at offering the solid configuration measuring method which can 
measure such configuration precision correctly, and the manufacture approach of the plastic lens using this. 
[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the solid configuration 
measuring method of this invention has the process which measures the solid configuration of said device under 
test with a measurement means after performing marking to the predetermined part of a device under test, and 
obtains configuration data from the measured value, inclines with the deformation of said device under test 
from the data based on said marking of said configuration data, computes an amount, and is characterized by to 
amend said configuration data based on these. 

[0015] The manufacture approach of the plastic lens of this invention detects the configuration precision of a 
die using a solid configuration measuring method according to claim 1 , and is characterized by having the 
process which corrects said die based on this, and the process which fabricates a plastic lens using the corrected 
die. 

[0016] Moreover, it is characterized by having the process which corrects the die used when detecting the 
configuration precision of a plastic lens using a solid configuration measuring method according to claim 1 and 
fabricating said plastic lens based on this, and the process which newly fabricates a plastic lens using the 
corrected die. 

[0017] The amount of contraction may be detected with the configuration precision of a plastic lens, and the die 

used when fabricating said plastic lens based on these may be corrected. 

[0018] 

[Function] The data based on marking of a device under test are contained in the measured value measured by 
the measurement means. Then, if the configuration data which express the configuration precision of a device 
under test with comparing said measured value with a design value are computed, it inclines with deformation 
when a device under test is set to a measurement means, an amount is computed and configuration data are 
amended from the data based on said marking of the obtained configuration data based on these, the exact 
configuration data from which the measurement error by said deformation and amount of inclinations was 
removed completely can be obtained. 

[0019] Thus, if it amends by evaluating the configuration of a device under test with the obtained configuration 
data, the product which has a very exact solid configuration can be obtained. 

[0020] Moreover, in manufacture of a plastic lens, first, the configuration precision of a die is measured with 
the above-mentioned solid configuration measuring method, and if a die is evaluated and amended, the plastic 
lens which has a complicated lens configuration or an unsymmetrical lens configuration can be manufactured as 
a design value. 

[0021] Furthermore, if the die used when measuring the configuration precision of the manufactured plastic lens 
with the above-mentioned solid configuration measuring method and manufacturing said plastic lens is 
evaluated and amended, it is much more highly precise and the plastic lens which has a complicated lens 
configuration or an unsymmetrical lens configuration can be manufactured as a design value. 
[0022] 

[Example] The example of this invention is explained based on a drawing. 

[0023] Drawing 1 is what shows the die M which is a device under test in the manufacture approach of the 
plastic lens using the solid configuration measuring method and this by one example. This Having the mirror 
plane piece 1 which has mirror plane la which curved in the reverse configuration of the plastic lens of the 
shape of a convex which is not illustrated, and ****** 2 which supports the periphery edge, the mirror plane 
piece 1 makes the circular part which has the annular marking 1 1 in the periphery section of mirror plane la, 
and has the diameter D of the inside the mirror plane effective section. 

[0024] Marking 1 1 is formed by cutting only number of width of face mum thru/or dozens of micrometers, a 
depth of several micrometers, or dozens of micrometers from a cutting tool along the periphery edge after 
mirror plane processing of the mirror plane piece 1 . 

[0025] Thus, graph Gl which measures the shape of surface type of the die M which performed marking (solid 
configuration) with the aspheric surface measurement machine which is a measurement means, computes the 
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gap with a design value, i.e., the configuration error which is configuration data, and is shown in drawing 2 It 
obtains. Let the configuration error acquired the center of marking 1 1 , and here be a zero at this time. 
[0026] the difference of the measured value obtained with the aspheric surface measurement machine when 
explained in detail, and a design value — computing — difference — graph Gl of a value Both the troughs Bl 
that create and originate in marking 1 1 , and B-2 Clearance L is measured, make that center into the zero of an 
axis of abscissa, and let the configuration error of this location be the zero of an axis of ordinate. 
[0027] Graph Gl It sets and they are both the troughs Bl and B-2. The amount r of bending which is 
deformation by the following formulas using the value d of the intersection P with an epilogue and an axis of 
ordinate in a straight line about the both ends CI of the inside mirror plane effective section and C2 is 
calculated. 

[0028] r= (4xd2+D2) / the amount r of 8d bending means that the mirror plane piece 1 is deforming along with 
the spherical surface of a radius r, and is a graph Gl about the component of the amount r of bending. Graph G2 
shown in drawing 3 when it deducts from a configuration error It is obtained. 

[0029] Graph G2 of drawing 3 It sets and they are the both ends CI of the mirror plane effective section, and 
C2. Graph G3 of the configuration error which deducted deformation of the mirror plane piece 1 when setting to 
a measurement machine, and the error by the inclination as the difference k of the configuration error which can 
be set was searched for, amount k/D of inclinations of the mirror plane piece 1 was computed using this and it 
was shown in drawing 4 in plotting the configuration error which deducted the component It can obtain. 
[0030] Thus, if marking 1 1 is beforehand performed to the mirror plane piece 1 of Die M, even if the mirror 
plane piece 1 deforms by setting to a measurement machine or it leans, correctly in quest of the optical-axis 
location of the mirror plane piece 1 , the amount of bending and the amount of inclinations can be computed, 
and the component of the configuration error by these can be removed completely. Therefore, the configuration 
of the mirror plane piece 1 can be evaluated appropriately, and required correction can be made. 
[0031] Next, graph G4 of the configuration error which fabricates a plastic lens by the well-known shaping 
approach using the corrected die, performs marking like the above, measures the configuration, and is shown in 
drawing 5 It obtains. The configuration precision of a plastic lens is evaluated from this graph, and if required, a 
die will be corrected again. 

[0032] In addition, in this example, although the aspheric surface measurement machine was used, a contact 
mold or a non-contact mold is sufficient as this. Moreover, ****** ma y b e use( j as j on g as a j ens configuration 
is the spherical surface. 

[0033] Moreover, although this example performs marking so that the center of marking may serve as an 
optical-axis location, it may be marking in which the optical-axis location carried out eccentricity. 
[0034] Furthermore, graph G4 of drawing 5 Both the troughs El set and according to marking, and E2 
Clearance N can be found and the contraction (the amount of contraction) X by shaping of a plastic lens can be 
computed by the following formulas. 
[0035] X=(l-N/L) xlOO (%) 

Thus, if a die is amended as compared with contraction which set up the computed contraction X when 
manufacturing a die, a highly precise plastic lens can be manufactured. 

[0036] What is necessary is just to perform parallel marking 21 of the pair close to the both ends of the 
rectangular lens effective section, when fabricating the strip-of-paper-like plastic lens R, as the configuration of 
a plastic lens is not restricted circularly, for example, it is shown in drawing 6 although the plastic lens in this 
example is circular and marking is performed annularly. 
[0037] 

[Effect of the Invention] Since this invention is constituted as above-mentioned, effectiveness which is 
indicated below is done so. 

[0038] Whether solid configurations, such as a die used when fabricating a plastic lens and this, are complicated 
or unsymmetrical, such configuration precision can be measured very correctly. 

[0039] Moreover, the configuration precision of the die used when fabricating a plastic lens and this using such 
a solid configuration measuring method can be measured, and a plastic lens with a very high configuration 
precision can be manufactured by adding correction to this die. 
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CORRECTION OR AMENDMENT 



[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Section partition] The 4th partition of the 2nd section 
[Publication date] January 23, Heisei 13 (2001. 1.23) 

[Publication No.] JP,8-216272,A 
[Date of Publication] August 27, Heisei 8 (1996. 8.27) 
[Annual volume number] Open patent official report 8-2163 
[Application number] Japanese Patent Application No. 7-47814 
[The 7th edition of International Patent Classification] 

B29D 11/00 

G01B 21/20 101 

G01D 3/00 



[Procedure revision] 

[Filing Date] April 7, Heisei 12 (2000. 4.7) 
[Procedure amendment 1] 
[Document to be Amended] Specification 
[Item(s) to be Amended] The name of invention 
[Method of Amendment] Modification 
[Proposed Amendment] 

[Title of the Invention] A solid configuration measuring method and the manufacture approach of the plastic 

lens using this, a lens die, and a plastic lens 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The solid configuration measuring method characterized by having the process which measures the 
solid configuration of said device under test with a measurement means after performing marking to the 
predetermined part of a device under test, and obtains configuration data from the measured value, inclining 
with the deformation of said device under test from the data based on said marking of said configuration data, 
computing an amount, and amending said configuration data based on these. 

[Claim 2] The manufacture approach of a plastic lens of having the process which detects the configuration 
precision of the die with which marking was performed using the solid configuration measuring method 
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according to claim 1, and corrects said die based on this, and the process which fabricates a plastic lens using 
the corrected die. 

[Claim 3] It is the manufacture approach of the plastic lens according to claim 2 which a die has the mirror 
plane which has a configuration corresponding to the lens configuration to fabricate, and this mirror plane 
consists of the mirror plane effective section and the periphery section which encloses this mirror plane 
effective section, and is characterized by forming marking in said periphery section. 

[Claim 4] Marking is the manufacture approach of the plastic lens according to claim 3 characterized by being 
formed annularly. 

[Claim 5] Marking is the manufacture approach of the plastic lens according to claim 3 or 4 characterized by 
being formed by cutting the periphery section after processing the mirror plane of a die. 
[Claim 6] The manufacture approach of a plastic lens of having the process which corrects the die used when 
detecting the configuration precision of the plastic lens with which marking was performed using the solid 
configuration measuring method according to claim 1 and fabricating said plastic lens based on this, and the 
process which newly fabricates a plastic lens using the corrected die. 

[Claim 7] The manufacture approach of the plastic lens according to claim 6 characterized by correcting the die 
used when detecting the amount of contraction with the configuration precision of a plastic lens and fabricating 
said plastic lens based on these. 

[Claim 8] It is the manufacture approach of the plastic lens according to claim 6 or 7 characterized by the plastic 
lens being circular and forming marking annularly. 

[Claim 9] The manufacture approach of the plastic lens according to claim 8 characterized by the center of 
marking being in agreement with the optical-axis location of a plastic lens. 

[Claim 10] It is the manufacture approach of the plastic lens according to claim 6 or 7 which a plastic lens has 

the lens effective section and the periphery section which encloses this lens effective section, and is 

characterized by approaching and preparing marking in said lens effective section. 

[Claim 1 1] It is the lens die characterized by forming marking which it has the mirror plane which has a 

configuration corresponding to the lens configuration to fabricate, and this mirror plane consists of the mirror 

plane effective section and the periphery section which encloses this mirror plane effective section, and serves 

as criteria at the time of measuring the configuration of said mirror plane in this periphery section. 

[Claim 12] Marking is a lens die according to claim 1 1 characterized by being formed annularly. 

[Claim 13] The plastic lens characterized by forming marking used as the criteria at the time of having the lens 

effective section and the periphery section which encloses this lens effective section, and measuring a lens 

configuration in this periphery section. 

[Claim 14] It is the plastic lens according to claim 13 characterized by the plastic lens being circular and 
forming marking annularly. 

[Claim 15] The plastic lens according to claim 14 characterized by the center of marking being in agreement 
with the optical-axis location of a plastic lens. 

[Claim 16] Marking is a plastic lens according to claim 13 characterized by being approached and prepared in 

the lens effective section. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0001 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0001] 

[Industrial Application] This invention relates to the solid configuration measuring method which measures the 

configuration of the lens die for fabricating the plastic lens of the spherical surface used for various optical 

system, or the aspheric surface, and this etc. and the manufacture approach of the plastic lens using this, a lens 

die, and a plastic lens. 

[Procedure amendment 4] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0013 

[Method of Amendment] Modification 

[Proposed Amendment] 
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[0013] complicated [ solid configurations, such as a die used when this invention is made in view of the 

unsolved technical problem which the above-mentioned Prior art has and a plastic lens and this are fabricated, ] 

— it is — even if unsymmetrical, it aims at offering the solid configuration measuring method for measuring 

such configuration precision correctly and obtaining a plastic lens with a high configuration precision etc. and 

the manufacture approach of the plastic lens using this, a lens die, and a plastic lens. 

[Procedure amendment 5] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0015 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0015] The manufacture approach of the plastic lens of this invention detects the configuration precision of the 

die with which marking was performed using the solid configuration measuring method according to claim 1 , 

and is characterized by having the process which corrects said die based on this, and the process which 

fabricates a plastic lens using the corrected die. 

[Procedure amendment 6] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0016 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0016] Moreover, it is characterized by having the process which corrects the die used when detecting the 
configuration precision of the plastic lens with which marking was performed using the solid configuration 
measuring method according to claim 1 and fabricating said plastic lens based on this, and the process which 
newly fabricates a plastic lens using the corrected die. It is characterized by forming marking which the lens die 
of this invention has the mirror plane which has a configuration corresponding to the lens configuration to 
fabricate, and this mirror plane consists of the mirror plane effective section and the periphery section which 
encloses this mirror plane effective section, and serves as criteria at the time of measuring the configuration of 
said mirror plane in this periphery section. The plastic lens of this invention has the lens effective section and 
the periphery section which encloses this lens effective section, and is characterized by forming marking used 
as the criteria at the time of measuring a lens configuration in this periphery section. 
[Procedure amendment 7] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0023 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0023] Drawing 1 is what shows the die (lens die) M which is a device under test in the manufacture approach 
of the plastic lens using the solid configuration measuring method and this by one example. This It has the 
mirror plane piece 1 which has mirror plane la which curved in the reverse configuration corresponding to the 
lens configuration of the plastic lens of the shape of a convex which is not illustrated, and ****** 2 which 
supports the periphery edge. The mirror plane piece 1 Let the circular part which has the annular marking 1 1 in 
the periphery section of mirror plane 1 a, and has the diameter D of the inside be the mirror plane effective 
section. That is, mirror plane 1 a has the mirror plane effective section and the periphery section which encloses 
this mirror plane effective section. 
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yt-s^< x-^*^mEteW5e«0«»ai:«#««: 

[0 0 15] *58W©y7^fy^I/>X©Ba^S 
tt, «**lE«E0)St#»«aift*ttt«V^T*»S© 
MfSS^fflU, CtiKS^^^TflttEriE»ffl*«iE-r 
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z> ii £ w -r -B d £ * 1# a t ? Z> . 

[0 0 16] 1 E*0)St#»««3e*ffi* 

ffl^T^7Xf 7 ^ 1/ >XOM«SS:«lll I, Ctll: 
S^^Tt(HBy7X^«y £ U>X£}$.M?Z>££lzm\<> 

[0 0 17] -XyX^y? U > XOMVimmti tblzt 

[0 0 18] 

[0 0 19] 'W^CLTibn/iMT-^Hio 
[0 0 2 0] rfv^vO l/>X<0Rjfifc:43^ 

i/>x»«*si»tt#*twttix>xjK*ft«"r-5 7 r ^^ 

^y^^^XftRfHtao^SBfPTSC^^Tffr-B. 
[0 0 2 1 ] KfPSn^y^X^y^ U>X(Z) 30 

E^x^y* i/>xftBff"rst*^ffl^fcflE»a!* 

[0 0 2 2] 

[0 0 2 3] Hltt-*KS«CJ:*Si«e»«ai**tt*5 
ct^^n^rffl^fc^^X^^ ^ U>X<7)«ifi*ffitc:*5frt 

L^^a®^<7)y^x^ y ^ u>xa)iB»«fr«ftUfc 

€Tft2&WU *IR1H Rffil a<0*WSSBl;:5Stt<Z> 

[0 0 2 4] 7-^/^1 lte, RffiR 1 <0fc|MjjnX& 
aMm^lSt/im 7c frjv W h T W fi'J^T £ C £ K J: o 

[0025] z.<D&o\z^-*>>/%m\^rzf&Mmu<D 50 



[0 0 2 6] mi,<mW?Z>£. #J*H«15£«T^6*1 
>t»JSffl(tK»ffflOi6*»a3UTllE»«(Dy7 7Gi * 
ffrSU lKigH-r^Pj^SBB, , B 2 O 

•KIE«L *8I£ lT^a)t*&«Mli<oiS ( «t I, -cd 

[0 0 2 7] ^77Gi fZ*5V>T\ Pl^gBBi , B2 (7) 

i*ifiico«awsa«owjaci . cz^a^T*^, ism 

[0028] r = ( 4 X d 2 + D 2 ) /8d 
^>f^>^Ir(l ^gr<7)^®^»^T^Sejl^ 

^M^77Gi (D^tfiS^^L§l< ^SK^t- 
[0 0 2 9] |H3<7)^^^G2 Kl*5^T, &EWSjSB<7> 
M^Ci , C 2 K£**3JBttR»&SSk£#Jfr* ^tl* 

o\z. mmm\ziiyh\sittiz<D&immi<o&jeiim£ 

Ci*Ri6*3Bb3l^fc»ttRS6©^^7G3 

[0030] rcDj;^ic, ^mmu(om.mmi iz^®-? 

*»hju cne*cj:-6»«R*(odi»«:^K:i»*r 
* «£oT, &mm 1 cornvtzmwizmffi 

[0031] mmi,rz&MM&m^x'£to<Dj&m 

^R^CD^^7G 4 *mZ>o u©^77^e>/7X^7 
^U>X«)»tt»*ftWfiBLTi&RT*n>*ll*dE»ai 

[0 0 3 2] **««t*5V>Ttt. 

U>X^^®*r^n«^fi-^ffl^T ; £>J;^ e 
[0 0 3 3] #^ffi)i#Jte, V-^>^C0+*7)^ 

[0 0 3 4] i5(Dy77G< C£frvr. V— 

+ >^^J:*WS«Ei . E 2 OBIWEKN***, <^ 
Toai:J:oT^77f7^^>X©flc»l:J:4«B» 

(iRRS) X$ItB1-5Ct^f5. 

[0 0 3 5] X= (l-N/L) X100 (%) 



(4) 



ftm¥-8 - 2 1 6 2 7 2 



[0 0 3 6] *nmm\z&w&Xy^yy\s>x\z.w 

o\zMmW<nXyX^y?U>XRZf&BTZ££te. 

-*>;/2 1 ^ffi#^J:^o 10 
[0 0 3 7] 

[0 0 3 8] ~Xy7,^y9 UyX^-ft&l&MTZtZ 

\zm^^^mmm(D^m^mmx^^xh$>^^t 
*^otfc, cn$<DMmnm*M®xjEm\zm 

[0039] &rz, z<D£ot£iLmmmi£jj&£m^ 

X7"yX^yy-U>X^zft%rMZT&t$lzm^fzJ& 

mmnrnvimmzmfeL. mm^mzmiE^x^z.t. 20 
x* m^x^mm(Dm^y^^y^u>x^mm-r 



6 

ZZt&XZZ. 

mi] -mmmiz&%?*yx^v9u>x<Dmmj]m 
izm^zfowtm^-s-^nx. (a) it'tn&mm. 
(b) imffimx&Zo 

m2] mfemiztt-rz-tvT* >>f\z&z>m&*v&< 
m<Df&Mm<DM&m&*tt?yyx$>z> 0 
m3] ^>x-r >?miz&zmm<D&ft*m*tz'&<D 

[i4] m2m\z&zmm<D!&ft&m*rz&<DBvim& 

ms) mfemizttTz-tv?-* >tnz£z>m%*m* 
rz?*yx^y?u>x<DMftmm&^-?f/yyx$>z>. 
me) Xy^^y? ]/>x&mmtkx$>2>^*^ 

b<DXs (a) (b) IZW-ffimX&Z. 

i ®tmm 

1 a ^® 

2 Ac£i&J 

11,21 *V-*>^ 
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